Actin cytoskeleton remodelling in the anterior pituitary folliculostellate cell line TtT/GF: participation of the actin-binding protein cortactin.
We have previously shown that the folliculostellate (FS) cells of the anterior pituitary change their shape from stellate (type I) to polygonal (type II) coincidently with variations in the secretory activity of the pituitary. To elucidate the mechanisms involved in this switch in phenotypes, here we studied the impact of serum factors on the morphology of the FS cell line TtT/GF. TtT/GF cells cultured in serum-containing medium displayed elongated shapes and membrane ruffles similarly to type I cells. Serum deprivation caused the loss of plasma membrane activity and the acquisition by the cells of a sedentary phenotype and of a polygonal shape typical of type II FS cells. Addition of serum to the starved cells induced the reappearance of membrane raffles and lamellipodia. The switch in phenotypes and the maintenance of a motile phenotype depended on tyrosine kinase but not on Erk activity. Because the transition between phenotypes involved the tyrosine kinase-dependent reorganization of cortical actin filaments, we studied the participation of the actin-binding protein, cortactin, a tyrosine kinase substrate. Cortactin and its tyrosine-phosphorylated form, pY421-cortactin, localized to membrane ruffles and lamellipodia in serum-cultured TtT/GF cells, while they were evenly distributed over the whole cell cortex in serum-starved cells. Serum treatment of starved cells induced a transient increase in pY421-cortactin levels and the clustering of pY421-cortactin in membrane regions where protrusions were developing. Both serum responses were blocked by a tyrosine kinase inhibitor. Together, the results indicate that the transition from a polygonal to an elongated shape entails the acquisition of a dynamic cortical actin cytoskeleton that involves the tyrosine kinase-dependent phosphorylation of cortactin and the translocation of cortical pY421-cortactin to sites of ruffle formation at the plasma membrane.